The Pakistan study site of the Etiology, Risk Factors and Interactions of Enteric Infections and Malnutrition and the Consequences for Child Health and Development (MAL-ED) cohort study is located in Molhan union council of Naushahro Feroze district in the Sindh province. The study site is located in a rural district, where the majority of the population has an agrarian livelihood. Most families are nuclear families and the average household has 7 persons. More than half the women in the region have no formal education, and the median parity is 6. Only 48%-61% of the households across the district, province, and country have access to an improved toilet facility. Similar to the provincial and national estimates, the district has a low rate of exclusive breastfeeding at 6 months, and the prevalence of prelacteal feeding is high. There is also a high proportion of malnourished children. In addition, the acute respiratory infection and diarrheal illness burden and the mortality rates in children <5 years old in the district are high but comparable with the provincial and national estimates. Overall, the district is representative of rural populations at the regional and national level in terms of demographics, socioeconomic status, and general health and mortality indicators.
prevalence. The site selection criteria included the representative nature of the population in relation to other rural populations in Pakistan, and the absence of any major interventions in the recent past that could affect outcomes. In this article, we report and compare the selected demographic, socioeconomic, growth, feeding, and morbidity and mortality estimates for our rural study site.
The Pakistan MAL-ED Network Study Site
The Pakistan MAL-ED study site (PKN) is located in Molhan union council of Naushahro Feroze district in the Sindh province (Figure 1 and 2) . A union council is the smallest administrative unit used to define geographic areas in Pakistan. The Naushahro Feroze district has an area of 2945 km 2 , and it is a typical rural district where a majority of the population has a predominantly agrarian livelihood, with wheat, rice, and cotton as the chief crops. The rest of the district population are dairy farmers and operate small retail businesses. The district population predominantly lives as nuclear families and reside in small mud houses, which are usually a part of a bigger housing compound. The district's climate is desertlike with extremely hot summers and mild winters. Rainfall is low and mainly occurs in the monsoon season from July to September.
The MAL-ED Network developed common and harmonized protocols to be deployed at all sites for standardized data collection. The data collection procedures were approved by institutional review boards in the United States and the Ethics Review Committee at the Aga Khan University.
The goal for each site was to recruit, retain, and follow 200 mother-newborn dyads for 24 months. To accommodate attrition during the study, 265 dyads were enrolled at the PKN site. The sample size was chosen to allow flexibility for both withinand as cross-site analyses of the effects on child growth and development in the first 24 months of life. Pregnant women were identified by trained study workers through population based survey as well as through health facilities or by referral. Enrollment was guided by the following inclusion criteria: (1) healthy singleton newborn (aged ≤17 days); (2) mother aged ≥16 years; (3) family intending to stay in the study area for the next 6-month period; (4) no other child from the same family enrolled in the study; (5) birth weight or enrollment weight >1500 g; (6) no diagnosable congenital disease or severe neonatal disease in the newborn. Enrollment activity at PKN site began in January 2010 and was completed on February 2012. The participants were enrolled in a staggered fashion to control for seasonality. Written informed consent was obtained from the mothers at the time of enrollment. Structured questionnaires were used to collect data. After enrollment mothers were interviewed to collect recall data on breastfeeding initiation, the withholding of colostrum, and prelacteal feeding, as well as infant, maternal, and family factors including infant sex and birth weight and maternal age, parity, education, and marital status. However, the socioeconomic data were collected from the mothers when the infant was 6 months old.
Selected baseline demographic and socioeconomic characteristics of the PKN MAL-ED cohort are provided in Table 1 . The mean maternal age is 29 years across the cohort, and the majority of women marry at about 20 years of age. A high proportion of mothers (52%) have never received any form of education. All households participating in the cohort have access to improved drinking water, yet a staggering 91% do not have access to an improved toilet facility. Almost all households (99%) use electricity as a source of power. However, cooking methods are very primitive, with 95% of houses using open fires outside and inside the home for cooking. The construction of houses is very basic, and 72% have earthen floors.
Demographic, Socioeconomic, Nutrition, Morbidity, and Mortality Characteristics of Naushahro Feroze District Table 2 presents demographic and socioeconomic characteristics of the populations in Naushahro Feroze, and the general [8] . The district has a mean household size of 7 persons, almost comparable to the provincial and national estimates of household density. In overall population, there are 111 males per 100 females across the district, similar to the provincial estimate of 110 males per 100 females; however, the sex ratio estimates are lower for the country (102 males per 100 females). Data for female education aged ≥5 years are not available for the district, but according to the 2012 Demographic and Health Survey, the proportion of women in Sindh has increased from 56.4% to 58.1%, and the proportion in Pakistan from 51.6% to 52.8%. Similarly, high fertility rates prevail in the province (3.9) and country (3.8). The median age for first marriage across the province is low (approximately 19 years), in accord with the national average. In Naushahro Feroze, 99.5% of households have access to improved drinking water, compared with provincial and country level estimates of 94% and 93%, respectively. However, the district has fewer households (48%) with improved toilet facilities than the province (57%) and country (60%). [8] . Early feeding practice data on initiation of breastfeeding, feeding of colostrum, and prelacteal feeding are not available for Naushahro Feroze. However, only 20% of mothers at the provincial level and 18% at the national level initiate breastfeeding within 1 hour of birth. The situation does not improve at 24 hours after birth, when breastfeeding has been initiated by only 74% mothers in Sindh and 58% in Pakistan. Moreover, prelacteal feedings are given to high proportions of newborns across Sindh (53.4%) and Pakistan (75.2%). Very high proportions (94%-99.5%) of infants across the district, province, and country are breastfed at some point, although the district has only a 14% incidence of exclusive breastfeeding until 6 months of age, lower than reported at the provincial (24%) and national (38%) levels.
Selected indications of malnutrition in children aged <5 years from the National Nutrition Survey 2011 [7] are provided in Table 4 . Almost 47% of children aged ≤5 years of age in Naushahro Feroze have stunted growth, and similar figures are reported at the provincial (50%) and national (43.7%) levels. However, the district-wide estimates for wasting (24%) are much higher than the provincial (18%) and national (15%) estimates. Selected general health and mortality characteristics of the district, province, and country are provided in Table 5 . Almost 23% of children aged ≤5 years in Naushahro Feroze had had diarrheal illnesses in the prior 2 weeks, consistent with the provincial and national (23.1, 23%) figures. Conversely, a higher proportion (22%) of children aged <5 years in the district had experienced acute respiratory infection during the last 2 weeks than in the province (13%) or nationally (16%). The district mortality rate in this age group is 108/1000 live births, higher than the regional (93/1000 live births) and national (89/1000 live births) estimates. Similarly, the infant mortality rate for the district (76/1000 live births) is also higher than the provincial and national figures (both 74/1000 live births). The estimates of the maternal mortality rate (MMR) are not available for district Naushahro Feroze although Sindh province has a higher MMR (314-350/100 000 live births) than the national average (276/100 000 live births).
DISCUSSION
Overall, the demographic and socioeconomic characteristics of the PKN site, Naushahro Feroze district, are similar to those in the Sindh province and rural population of Pakistan. An average household size of 7 persons prevails across the district, province, and country. Trends for female education remain poor in Pakistan as more than half of females have received no education, which is consistent with the educational status of mothers at PKN site. Although the PKN site and Naushahro Feroze district have high proportions (100% and 99.5%) of households with access to improved drinking water compared with the province and country (93%), sanitation is less than adequate, with only 8.7% (PKN) and 48% (district) of households having improved toilet facilities. Similarly, at the provincial and national levels improved sanitation is only availed by 57%-59.5% of households.
The child and maternal health morbidity and mortality rates in the district are high. Poor sanitation and large household size contributes to the high prevalence of diarrheal illnesses in children aged ≤5 years across the district, province, and nation (23%). Naushahro Feroze also had a higher prevalence (22%) of acute lower respiratory tract infections in children aged <5 years than Sindh (13%) and Pakistan (16%). The district mortality rate estimate for this age group of 108/1000 live births is higher than the rates for the province (93/l000 live births) and the country (89/1000 live births). Although MMR estimates are not available for Naushahro Feroze, an MMR of 314-350/ 100 000 live births for the Sindh province indicates that the district-wide estimate is likely to be much higher than the national estimate of 276/100 000 live births.
Despite efforts by the Department of Health and the World Health Organization to promote exclusive breastfeeding practices, the situation at all levels (district, province, and national) remains poor. Only 18%-20% of newborns are put to the breast within 1 hour of birth in Sindh as well as in Pakistan. Similarly, 14% of infants are exclusively breastfed for 6 months in the district, a much lower rate than the provincial (24%) and national (38%) figures. Furthermore, despite efforts by the Pakistani Department of Health's Lady Health Worker program and the promotion of low-cost interventions to address malnutrition, stunting remains endemic in the country (44%). The reported burdens at the district (47%) and provincial (50%) levels are even higher. Similarly, at the district level, wasting is present in 25% of children aged <5 years, compared with 18% for the province and 15% for the country.
CONCLUSIONS
The representativeness of the local population in terms of demographic factors, socioeconomic status, and general health and mortality indicators for southern Pakistan, compared with national and provincial data, supported our choice of Naushahro Feroze as a suitable location for this particular etiology and risk factor study and possible future interventional studies. The rural population is representative of the living conditions in comparable agrarian populations.
Notes

